Synchrotron Radiation
The CAMD facility houses an accelerator that produces and stores a beam of high-energy electrons. As the electrons orbit around the synchrotron, shaped like a ring, they are deflected by magnets. This results in the emission of synchrotron radiation, light invisible to the human eye. The light ranges from infrared (heat) to X-rays, with wavelengths that range in size from cells down to atoms.
Synchrotron radiation is ideal for studying the arrangement of molecules and atoms, the interfaces where materials meet, biological materials like proteins and enzymes, and chemical processes. This research results in new energy solutions, advances in medical care and new drugs, the development of innovative materials with desirable purposes, and a better
The CAMD Experimental Hall understanding of our environment. 
Exciting Recent Developments

Millifluidica-founded by Challa
Kumar, a former CAMD staff researcher-which produces offthe-shelf and custom lab-on-a-chip solutions for industrial applications. In August 2015 the National Science Foundation awarded the Louisiana Board of Regents a $20 million grant for the development of the Consortium for Innovation in Manufacturing and Materials (CIMM). Project director Michael Khonsari and technical lead Wen Jin Meng, both LSU engineering professors, will guide the consortium's work to advance applications in laser-based 3-D metal printing and multi-scale metal forming. CIMM-including co-principal investigators Guoqiang Li, LSU professor of engineering; Phillip Sprunger, LSU professor of physics; and Bala Ramachandran, Louisiana Tech-will coordinate advanced manufacturing research, education, and workforce development.
CAMD Funding
CAMD was originally established in 1988 with a $25M grant from DOE and is operated by LSU through the Office of Research & Economic Development (ORED). CAMD was established as a state resource for advanced technology in microfabrication and synchrotron sciences, and multiple Louisiana and regional universities have invested more than $150M in operations, beamlines, and infrastructure.
In the 2014 fiscal year (FY) CAMD's operating budget was $2,445,490. CAMD also received a $967,047 supplement from ORED, which includes $502,145 in overhead return from grant funding. In addition CAMD generates funds through its costcenter operations as well as several industrial grants and contracts that use the synchrotron X-ray facility.
CAMD receives funds from federal grants, the state, university consortia, and industry. Grants brought in by researchers who utilize CAMD facilities also bring in considerable overhead returns to the university. However, CAMD's value should not be measured by its economics alone, but by the cutting-edge research facilitiated by its synchrotron light source.
The research funding brought in by CAMD users far exceeds its annual budget.
User Community
CAMD's state-of-the-art facilities are available to LSU faculty as well as regional, national, and international researchers. In 2014 these users brought more than $10.3 million in grant funding to LSU, and the unique resources available to LSU faculty are a crucial advantage in grant proposals. CAMD is utilized by more than 70 faculty from 19 departments across LSU-including physics, chemistry, materials science, and geology-as well as national and international researchers.
CAMD is also a key recruiting tool for LSU.
The center has played a key role in attracting worldrenowned faculty such as Ward Plummer, a National Academy of Science member, and most recently well-known physicists and chemists such as William LSU graduate student Dawit Yemane inspects a microdevice produced with CAMD X-rays.
Shelton and Ye Xu. Faculty are drawn to LSU's advanced synchrotron capabilities, which offer much longer periods of access for complex experiments and applications than researchers may be able to obtain at other national synchrotron centers.
Top left: Baton Rouge Community College STEM students tour CAMD. Top right: A local student examines a beamline monochromator. Bottom: Researchers, graduate students, and members of the community get a bird's-eye view of the experimental hall. Nobel Laureate David Wineland, who maintains the US atomic clock, uses CAMD microstructures in his research on cold atoms to develop new methods for quantum information storage. The Army Corps of Engineers utilizes CAMD X-rays to inspect environmental samples for contaminants and to characterize the toxicity of detected materials in order to develop techniques to clean the environment after military activity. The Sandia and Argonne National Laboratories produce a range of plastic and metal parts for motors and sensors using CAMD X-rays.
Major Research Projects
CAMD develops strong long-term collaborative efforts with external researchers. The Center has expanded its infrastructure and expertise through partnerships with eminent national and international scientists. Industrial users include Albemarle, Exxon Mobil, and BASF, the largest chemical producer in the world. Industrial users are able to receive training on all CAMD equipment and to contract with CAMD staff for full-service data acquisition, interpretation, and final reports.
Dr. Orhan Kizilkaya tests catalysts for environmentally-friendly ways to generate fuels from waste gases.
Economic Development
CAMD plays a vital role in Louisiana's economic development. Research and development personnel from fifteen industries, local and national, utilize CAMD X-rays for their research and to solve production problems. Multiple local startup companies have emerged from research performed at CAMD, and many continue to use the facilities as they grow their operations. One-fourth of all patents generated by LSU research are from CAMD researchers.
A 2010 economic impact report showed that spending by CAMD and its researchers directly creates new sales in the com-munity. Area businesses that benefit from those expenditures in turn hire additional workers. Spending by those businesses and their employees then creates another round of sales for other businesses.
The report indicated that in a single year through the injection of new funds into the local economy CAMD supported 146 total jobs. This translated into the creation of $4.1 million in direct Louisiana earnings and a total of $5.7 million in earnings. A total of $13.9 million of Louisiana sales can be attributed to the federal grant funding attracted by CAMD and its researchers in 2010 alone. While impressive, the economic impact report provides an incomplete picture of the importance of CAMD to Louisiana's economy. Six startup companies have emerged from CAMD, including Mezzo Technologies, Analytical Specialists Inc., and Biofluidica. New research and technological innovations will result in the continued growth of industry partnerships and the number of startups that emerge. In addition researchers continue to generate millions of dollars in federal grants for research projects that would not be possible without CAMD's state-of-the-art facilities. The long-term impact of CAMD has the potential to continue to grow exponentially. Analytical Specialists Inc. developed a cutting-edge portable gas chromatograph, used in the Gulf of Mexico after the Deepwater Horizon oil spill to measure environmental contaminants.
Using technologies developed at CAMD, Louisiana startup Mezzo Technologies supplies racecars with advanced heat exchangers that make cars run cooler, allowing increases in horsepower.
The Grating Factory, which emerged from research funded by a Keck grant, uses CAMD facilities to produce gratings for phase-contrast X-ray imaging Phase-contrast Imaging: (a) Standard X-ray; (b) Phase-contrast image; (c) Dark-field image.
CAMD Quick Facts
• One of only 7 synchrotron radiation facilities in the US, and the only one in the Southeast 
